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BJIHHHHE MHKP0Cn0PHJIH03A HA COCTAB EEJIKOB 
B 2KHPOBOM TEJIE H TEMOJIHM^E CBEPHKOB 
GRYLLUS BIMACULATUS 

€) K. B. CeJie3HeB, O. A. Ahtohobe, H. B. Hcch 

B cepHH 3JieKTpo(l)ope30B noKa3aHo: 1) HaKonjieHHe GeJiica MW 110 kDa b jkhpobom 
Tene Bcex 3apaH(eHHbix HaceKOMbix; 2) Hcne3HOBeHHe rpynnbi MaacopHbix SejiKOB, 
npennojio^HTejibHO pe3epBHbix SeJiKOB, ochobhmm H3 KOTopbix hbjihctch SeJioK 
MW 60 kDa, H3 acnpoBoro Tena 3apa»eHHbix B3pocjibix caMijOB, jih^hhok o6ohx nonoB 
h caMOK nepBoro hhh nocjie jiHHbKH Ha HMaro; 3) He3HanHTejibHoe HaKonjieHHe rpynnbi 
SeJiKOB MW ot 100 no 220 kDa npennonoacHTejibHO BHTeJUioreHHHOB b reMOJiHM^e 
3apa»eHHbix nojiOB03peJibix caMOK; 4) Hcne3HOBeHHe H3 reMOJiHM^bi 3apaaceHHbix 
caMOK SeJiKa MW 90 kDa. 


Pa6oT no H3yneHHio H 3 MeHeHHH cociaBa SeJiKOB y 3apa)KeHHbix jkhbothmx npn 
MHKpocnopHnno3e npaKTHnecKH hct. BeponTHan npnnHHa 3Toro 3aKjnonaeTCH b HeB03- 
mojkhocth nH^epeHUHauKH GeJiKOB xo3HHHa ot SejiKOB napa3HTa. Pa3pa6oTaHHan 
HaMH MeTonnKa BbineneHHH BHyTpHKjieTonHbix CTanHH MHKpocnopnnHH (Seleznev e. a., 
1995) no3BOJineT pa3JinqaTb BHOBb o6pa30BaBuiHecH SeJiKH xo3HHHa ot Gcjikob napa- 
3htob (Cejie3HeB h np., 1994a). 

B HacTOHinen pa6oTe npHBeneHbi pe3yjibTaTbi H3yneHHH H3MeHeHHH cocTaBa 6en- 
kob acnpoBoro Tena h reMOJiHM^bi y 3nopoBbix h 3apa^ceHHbix jih^hhok h B3pocjibix 
CBep^KOB Gryllus bimaculatus npn 3apa>KeHHH hx MHKpocnopHnHen Nosema grylli. 

MaTepnaJibi h m e t o n m . MaTepnaJioMnnn HccnenoBaHHH nocnyjKHjiH CBepnKH 
Gryllus bimaculatus , 3apa>KeHHbie MHKpocnopHnneH Nosema grylli, Jno6e3HO npenocraB- 
jieHHbie coTpynHHKaMH HHceKTapHH H30 hE hm. H. M. CeneHOBa PAH. CBepnKOB conep- 
acaJiH no MeTony KHH3eBa (1985). 

Hjih paGoTbi c 6enKaMH 6mji Hcnojib30BaH SDS 3JieKTpo4)ope3 b noJiHaKpnjiaMHn- 
hom rene. renn $HKCHpoBajiH b CMecH 40 %-ro MeTaHOJia h 20 %-hoh yKcycHOH khcjiotm 
b Te^eHHe 40 mhh h oKpaiiiHBajiH b cmcch 0.2 %-ro KyMacH (Coomassie brilliant blue R), 
40 %-ro MeTaHOJia, 10 %-hoh yKcycHOH khcjiotm b TeneHHe 20 mhh. Hjih onpeneneHHH 
MOJieKyjinpHoro Beca beJiKOB 6mjih HcnoJib30BaHbi MapKepbi MOJieKyjinpHoro Beca 
(Low Molecular Weight (LMW) Calibration Kit (Farmacia). 

TeMOJiHM^y coGnpaJiH b anneHnop^M H3 paHKH Ha SpiouiKe npennapHTejibHO oxjiaac- 
neHHbix HaceKOMbix h Gbicrpo CMeuiHBajiH c 6y$epoM (0.098 M NaOH, 0.148 M NaCl, 
0.017 M EDTA h 0.041 M jiHMOHHan KHCJiOTa (pH 4.5)) nJi* npenoTBpameHHH KoaryjinuHH 
reMOJiHM(J)bi. Ilocne c6opa nocraTonHoro KOJinnecTBa reMOJiHM(J)bi npoGbi ueHTpH^yrn- 
poBajiH npn 8000 o6./mhh Ha HacTOJibHOH ueHTpH^yre nJifl ynaneHHH KjieTonHbix 
ajieMeHTOB, onpenejinjiH KOHueHTpaunio SenKOB b cynepHaTaHTe h H3 OToGpaHHoro 
cynepHaTaHTa Gbicrpo npnroTaBJiHBaJiH npoSbi 3JieKTpo<l)ope3a c ypaBHeHHOH 

KOHueHTpauneH b KaacnoH H3 hhx. Bcero 6mjio TecTHpoBaHO 32 npoGbi. 

Hjih nojiyqeHHH npo6 H3 JKHpoBoro Tena BCKpbmaJiH CBepnKa h oToGpaHHMH opraH 
pa3pymajiH b roMoreHH3aTope c Te^jiOHOBbiM necTHKOM b (Jjoc^aTHo-coJieBOM 6y$epe 
(PBS: 138 mM NaCl, 3 mM KC1, 1.5 mM KH 2 P0 4 , 8 mM Na 2 HP0 4 , pH 6.8), npenoTBpa- 
maiomHM pa3pymeHHe npecnopoBbix CTanun pa3BHTHH MHKpocnopnnHH (Seleznev e. a., 
1995). ToMoreHaTbi ueHTpH^yrnpoBajiH npn 8000 o6./mhh Ha HacTOJibHOH ueHTpH^yre, 
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Phc. 1.3neKTpo(J)operpaMMa roMoreHaTOB wnpoBoro Tena nojiOB03pejn>ix CBepwKOB. 

I — acHpOBoe Teno 3apa»eHHbix caMyoB, J? — 3nopOBbix caMyoB; 3 — xcnpOBoe Teno 3apaxceHHbix caMOK, 

4 — 3HOpOBbIX caMOK. 

Fig. 1. Electrophoresis of female fat body homogenates. 

Phc. 2. 3 jieKTpo 4 )operpaMMa roMoreHaTOB )KHpoBoro Tena 3 ,nopoBbix h 3 apaxceHHbix 

jih^hhok h HMaro o 6 ohx nonoB. 

1 — MapKepbi MOJieKyjuipHoro Beca; 2 — acnpOBOe Teno 3nopOBbix jiiwhhok caMOK, 3 — 3flopOBbix jih^h- 
hok caMLtOB; 4 — xcHpOBoe Teno 3apaxceHHbix jih^hhok caMOK, 5 — 3apaxceHHbix jih^hhok caMijOB. 

Fig. 2. Electrophoresis of fat body of healthy and infected larvae and imago. 


onpe^en5uiH KOHijeHTpauHio 6enKOB b Ka^noii npo6e h H3 OTo6paHHoro cynepHaTaHTa 
SbicTpo npnroTaBJiHBajiHCb npo6bi nnn 3JieKTpo$ope3a c ypaBHeHHOH KOHueHTpanneH 
b KaagjoH H3 hhx. Bcero 6bino TecTHpoBaHo 49 npo6. 

Pe3yjibTaTbi h o6cy)KjieHHe. HaKonueHHe 6 e n k a MW 110 kDa 
b ehpobom Tene 3apa»eHHbix HaceKOMbix.B cepHH 3neKTpo<})ope30B tomo- 
reHaTOB ^cnpoBoro Tena 3apanceHHbix h He3apa)KeHHbix cBepmcoB noKa3aHo, nTo 3apa- 
)KeHne acnpoBoro Tena MHKpocnopHnHHMH npHBonnno k HaKonneHHio 6emca 
MW 110 kDa b 3 apaaceHHOM opraHe y caMOK, caMijOB h nnqHHOK o6ohx nonoB 
(pnc. 1, 2). 

CepHH 3,neKTpo(})operpaMM HecKonbKHx $paKimH (phc. 3), nonyneHHbix MeTojroM 
ohhctkh npecnopoBbix cra^H pa3BHTHH MHKpocnopH^HH (Cene3HeB h ap., 19946; 
Seleznev e. a., 1995), CBH,neTenbCTByeT o tom, qTo 6enoK MW 110 kDa HBnneTcn 6enKOM 
HaceKOMoro-xo3HHHa, a He MHKpocnopH,nHH. Oh OTcyTCTByeT cpe^H nHTonna3MaTHne- 
ckhx 6enKOB npecnopoBbix CTa^HH h cnop MHKpocnopH^HH. 

Hcne3HOBeHHe rpynnbi Ma)KopHbix 6enKOB H3 xcnpoBoro Tena 
3apa»ceHHbix nnqHHOK.B )khpobom Tene 3,nopoBbix B3pocnbix caMijoB, hkhkhok 
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Phc. 3. SjieKTpo^operpaMMbi pa3JiHqHbix (frpaKijHH, nojiy^eHHbix MeTOflOM o'ihctkh 
npeCnOpOBbIX CTaflHH pa3BHTHfl MHKpOCnOpHflHH. 


1 — MapKepbi MoneKyjiHpHOro Beca; 2 — acnpOBoe Teno 3apaxceHHbix caMOKj 3 — neHTpHcfciyacHbifi 
ocaflOK nocne nojiy^ieHHH c£>paKi4HH N 2; 4 — xcnpOBOe Teno 3flOpOBbix caMOK; 5 — neHTpncfciyacHbiii 
ocanoK nocne nonyqeHHH c^paKUHH N 4; 6 — o^mueHHbie npecnopOBbie CTannn pasBHTHH mhkpo- 
cnopHflHft; 7 — neHTpnc£>y;KHbift ocanoK nocne o6pa6oTKH npecnopOBbix CTannfl pa3BHTHH jiH3Hpyio- 
ihhm 6yc£>epOM; 8 — nnTOnjia3MaTH-qecKaH c^paKUHH 6ejiKOB H3 cnop, pa3pymeHHbix roMoreHH3Hpo- 
BaHHeM; 9 — noBepXHOCTHbie 6enKH ctchkh cnop MHKpocnopHflHft. CTpenKa — 6enoK MW 110 kDa. 

Fig. 3. Electrophoresis of different samples separated by the method of purification of dif¬ 
ferent life cycle stages of microsporidia Nosema grylli. 


Phc. 4 . 3 jieKTpo(})operpaMMa SejiKOB reMOJiHM^bi B 3 pocnbix CBepmcoB. 

1 — reMOnHMc£)a He3apaxceHHbix caMOK; 2 — reMOJiHMc^a 3apaxceHHbix caMOK. 

Fig. 4. Electrophoresis of hemolymph of adult crickets. 


oSohx nojiOB h caMOK, B3HTbix b nepBbin nem> nocne jiHHbKH Ha HMaro, odHapyxceHa 
rpynna MaxcopHbix SemcoB, ocHOBHbiM H3 KOTopbix hbjihjich denoK MW 60 kDa (pnc. 1, 
2). K 5-My ^Hio y 3,uopoBbix caMOK stot 6enoK Hc^e3aeT. Y jih^hhok KommecTBO sthx 
S eJiKOB TaK BejiHKo, qio ohh npaKTHqecKH cKpbmaioT Bee ociaJibHbie Semen (phc. 2). 
y 3apaxceHHbix HaceKOMbix noKa3aHO HC*ie3HOBeHHe sthx SemcoB H3 xcnpoBoro Tena 
(phc. 1, 2). 

no jiHTepaiypHbiM .qaHHbiM (Keeley, 1985), Semen, npHcyTCTByiomne b TaKOM kojih- 
qecTBe b xchpobom Tene jiktohok HaceKOMbix, npeaeraBJiHioT coSoii pe3epBHbie Semen. 
Ohh, HBJiHHCb 3anacHbiMH nHTaiejibHbiMH BemecTBaMH, cnyxcaT hcto^hhkom aMHHo- 
khcjiot h a30Ta npn rHCToreHe3e bo BpeMH MeiaMop$03a (Keeley, 1985). no HameMy 
npeflnonoxceHHio, SeJiOK MW 60 kDa h rpynny conyTCTByioiuHx MaxcopHbix SemeoB 
TaKXCe MOXCHO OTHeCTH K pe3epBHbIM SeJIKaM. 

HaKonneHHe BHTe JUioreHHHOB b reMOJiHM^e 3apaxceHHbix 
nojiOB03pejibix caMOK. B cepHH 3JieKTpo$ope30B SejiKOB reMOJiHM(J)bi KaK 3apa- 
xceHHbix, TaK h HeaapaxceHHbix nojiOB03pem>ix caMOK noKa3aHo He3HamiTejibHoe 
HaKonneHHe rpynnbi SemeoB MW ot 100 no 220 kDa npn MHKpocnopH,uH03e (pnc. 4). 3th 
S ejiKH oTcyTCTBOBajiH bo Bcex npoSax reMOJiHM^M, b3htmx ot jih^hhok h caMuoB. 
no MOJieKyjIHpHbIM BeCaM OHH COOTBeTCTByiOT BHTeJIJIHHaM, nOJiyqeHHbIM HaMH H3 
3penbix hhu no MeTO^y, onncaHHOMy KaMn-ToMMOM h np. (Kemp-Tomm e. a., 1990). 
nO-BHflHMOMy, HeCMOTpH Ha 3apaXCCHHe XCHpOBOrO Tejia MHKpOCnOpH,IJHHMH, HCne3HO“ 
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BeHHH BHTeJIJIOreHHHOB H3 reMOJIHM^bl BCJiejJCTBHe o6merO HCTOLUeHHH CBep^KOB He 
npOHCXOJJHT. MbI oG'BHCHHeM 3TOT $eHOMeH pejjyKlJHeH HH*IHHKOB npH MHKpOCnopH- 
£H03e (Cejie3HeB h £p., 1996) h npeicpameHHeM BCJiejjCTBHe 3Toro a6cop6uHH hmh 
BHTejiJioreHHHOB. OjjHaKo sto npejjnoJio^ceHHe Tpe6yeT jjaJibHeHineii aiccnepHMeHTaJib- 
HOH npOBepKH. 

Hc^e3HOBeHHe SeJiKa MW 90 kDa H3 reMo jihm^bi 3apaxceHHbix 
noJiOB03pejibix caMOK. KpoMe BHTejuioreHHHOB b reMOJiHM^e 6mji o^HapyxceH 
jjpyroH 6ejioK MW 90 kDa, HC*ie3aiomHH y 3apaxceHHbix caMOK (pnc. 4). Kaic h bhtcji- 
jioreHHHbi, 3tot 6ejioK OTcyTdByeT Ha 3JieKTpo$operpaMMax reMOJiHM$i>i caMuoB h 
jih^hhok o6ohx nonoB. IIo jjaHHbiM KaMn-ToMMa h jjp. (Kemp-Tomm e. a. 1990), 
6eJioK nojjoGHOH Maccw npHcyTCTByeT Ha 3JieKTpo$operpaMMax bemcoB, nojiy^ieHHbix 
H3 HHU CBepqKOB MeTOJJOM, HCnOJIb3yeMbIM JJJIH OqHCTKH BHTeJIJIHHOB. OflHaKO aBTOpbl 
He o6o3Ha^aioT ero KaK BHTejuioreHHH, no Been bhjjhmocth, noTOMy mo oh He OTBe- 
qaeT Ha aHTHTena npoTHB sthx 6cjikob. 

KojuieKTHB aBTopoB Bbipa^caeT rjiyboicyio BJiaroaapHOCTb coTpyjjHHKaM oTjjejia 
Kjieio^Hbix KyjibTyp HHCTHTyTa uHTOJiorHH PAH B. A. Mapryjincy, A. B. KHHeBy, 
A. n. BopoHHHy, coTpyjjHHKaM H30 hB hm. H. M. Ce^eHOBa E. M. PyxceHHHKOBOH, 
A. H. KHH3eBy, B. II. HBaHOBy h coipyjjHHKy BH3P B. B. floJirax 3a noMomb h nojj- 
jjepxcKy, oKa3aHHyio HaM npn npoBejjeHHH stoh paboTbi. 

HccJiejjOBaHHe BbinojmeHO npn noOTepjKKe Pocchhckoto ^OHjja (jjyHjjaMeHTaJibHbix 
HCCJiejjOBaHHH (POOH, N° 94-04-12972). 
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AN INFLUENCE OF MICROSPORIDIOSIS 
ON THE PROTEIN PATTERN IN A FAT BODY AND HAEMOLYMPH 
OF THE CRICKETS GRYLLUS BIMACULATUS 

K. V. Seleznev, 0. A. Antonova, I. V. Issi 
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SUMMARY 

The influence of the microsporidiosis caused by Nosema grilli on the protein patterns 
in the fat body and haemolymph of Gryllus bimaculatus is discussed. By means of an 
electrophoresis several changes in the protein patterns were found out: 1) the accumula¬ 
tion of some protein MW 110 kDa in the fat body, 2) the disappearance of the group of the 
major fat body proteins with the main one of MW 60 kDa, 3) insignificant accumulation 
of the group of proteins of MW from 100 to 220 kDa in haemolymph, 4) disappearance 
of MW 90 kDa protein in the haemolymph. 



